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sau96I 
haelll 
asul 
sau96I 
nLalV 
hgUII 
ecoO109I 
bspl286 
ban II 
asul 
ntalV 

nn 11 aval apal nn II 

ntaoll nnll ecoD109I • • -tthllll 

1 GGA CTT GTC TTC CTC GTC CTG CTG TTC CTC GGG GCC CTC GGA CTG 
-18 Gly Leu Val Phe Leu Val Leu Leu Phe Leu Gly Ala Leu Gly Leu 

haelll 

eael hlnPI 
cfrl hhal 

46 TGT CTG GCT GGC CGT AGG AGA AGG AGT GTT CAG TGG TGC GCC GTA TCC 

-3 Cys Leu Ala Gly Arg Arg Arg Arg Ser Val Gin Trp Cys Ala Val Ser 

haelll 
nn 11 
aval hael 

94 CAA CCC GAG GCC ACA AAA TGC TTC CAA TGG CAA AGG AAT ATG AGA AAA 
14 Gin Pro Glu Ala Thr Lys Cys Phe Gin Trp Gin Arg Asn Me*t Arg Lys 



nn 1 1 f nu4HI 

sau96I bbvl plel 

haelll alul hlnfl bsrl 

asul pvull bsnal fokl 

142 GTG CTG GGC CCT CCT GTC AGC TGC ATA AAG AGA GAC TCC CCC ATC CAG 

30 Val Arg Gly Pro Pro Val Ser Cys lie Lys Arg Asp Ser Pro He Gin 



haelll 
hael 

scrFl haelll 

ecoRll sau96I 

bs-tNI asul sf aNI 

190 TGT ATC CAG GCC ATT GCG GAA AAC AGG GCC GAT GCT GTG ACC CTT GAT 

46 Cys He Gin Ala He Ala Glu Asn Arg Ala Asp Ala Val Thr Leu Asp 

sau96I 
nlalV 
scrFI 
ecoRll 
bs-tNI 
haelll 
s-tul haelll 
nnll hael asul 
238 GGT GGT TTC ATA TAC GAG GCA GGC CTG GCC CCC TAC AAA CTG CGA CCT 
62 Gly Gly Phe He Tyr Glu Ala Gly Leu Ala Pro Tyr Lys Leu Arg Pro 
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sau96I 

avail 

asul 

fnu4HI accl nloIV 

286 GTA GCG GCG GAA GTC TAC GGG ACC GAA AGA CAG CCA CGA ACT CAC TAT 
78 Val Ala Ala Glu Val Tyr Gly Thr Glu Arg Gin Pro Arg Thr His Tyr 

fnu4HI 

nboll bbvl alul 

hphl fnu4Hl alul pvull 

334 TAT GCC GTG GCT GTG GTG AAG AAG GGC GGC AGC TTT CAG CTG AAC GAA 
94 Tyr Ala Val Ala Val Val Lys Lys Gly Gly Ser Phe Gin Leu Asn Glu 

haelll sau96I 
s-tul avail 
bgll hael asul fokl 

382 CTG CAA GGT CTG AAG TCC TGC CAC ACA GGC CTT CGC AGG ACC GCT GGA 

110 Leu Gin Gly Leu Lys Ser Cys His Thr Gly Leu Arg Arg Thr Ala Gly 

sau961 
avail 
asul 
nlalV 

430 TGG AAT GTC CCT ACA GGG ACA CTT CGT CCA TTC TTG AAT TGG ACG GGT 
126 Trp Asn Val Pro Thr Gly Thr Leu Arg Pro Phe Leu Asn Trp Thr Gly • 

hglJH alul 
bspl286 fnu4HI 

ban 1 1 bbvl ddel alul 

ddel inn 1 1 pvull nboll pvull 

478 CCA CCT GAG CCC ATT GAG GCA GCT GTG CAG TTC TTC TCA GCC AGC TGT 

142 Pro Pro Glu Pro lie Glu Ala Ala Val Gin Phe Phe Ser Ala Ser Cys 

nspl 

hpall 
scrFl 
ncll 
caul I 

526 GTT CCC GGT GCA GAT AAA GGA CAG TTC CCC AAC CTG TGT CGC CTG TGT 
1S8 Val Pro Gin Ala Asp Lys Gly Gin Phe Pro Asn Leu Cys Arg Leu Cys 

nlalV 
scrFl 
ecoRII 
innll bs-tNl rsal 
574 GCG GGG ACA GGG GAA AAC AAA TGT GCC TTC TCC TCC CAG GAA CCG TAC 
174 Ala Gly Thr Gly Glu Asn Lys Cys Ala Phe Ser Ser Gin Glu Pro Tyr 
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n IqIV 
hg i CI 

alul banl ddel bsmal bsmal 

622 TTC AGC TAC TCT GGT GCC TTC AAG TGT CTG AGA GAC GGG GCT GGA GAC 
190 Phe Ser Tyr Ser Gly Ala Phe Lys Cys Leu Arg Asp Gly Ala Gly Asp 

sau96I 
avail 
asul 
ppuMl 

hglAI ecoO109I 
bspl286 nnll nnll 

670 GTG GCT TTT ATC AGA GAG AGC ACA GTG TTT GAG GAC CTG TCA GAC GAG 
206 Val Ala Phe He Arg Glu Ser Thr Val Phe Glu Asp Leu Ser Asp Glu 

718 GCT GAA AGG GAC GAG TAT GAG TTA CTC TGC CCA GAC AAC ACT CGG AAG 
222 Ala Glu Arg Asp Glu Tyr Glu Leu Leu Cys Pro Asp Asn Thr Arg Lys 

scrFI 
ncl I 
mspl 
hpall 
caul I 

xnal sau96I 
snal nlalV 
serf I 

ncil avail 
caull 
aval asul 
sau96I ppuMI 
haelll nlalV 

bsrl asul ecoD109I nlalll 

766 CCA GTG GAC AAG TTC AAA GAC TGC CAT CTG GCC CGG GTC CCT TCT CAT 
238 Pro Val Asp Lys Phe Lys Asp Cys His Leu Ala Arg Val Pro Ser His 

sfaNI 

fokl mboll 
bgll drain nnll hlnfl 

814 GCC GTT GTG GCA CGA AGT GTG AAT GGC AAG GAG GAT GCC ATC TGG AAT 
254 Ala Val Val Ala Arg Ser Val Asn Gly Lys Glu Asp Ala He Trp Asn 

scrFI 
ecoRH 

bs-tNl hphl 
862 CTT CTC CGC CAG GCA CAG GAA AAG TTT GGA AAG GAC AAG TCA CCG AAA 
270 Leu Leu Arg Gin Ala Gin Glu Lys Phe Gly Lys Asp Lys Ser Pro Lys 
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5QU3A1 

ntaol 
dpn 1 
xholl 

alul bsTYI 
bs-tXl nlalV kag III 

910 TTC CAG CTC TTT GGC TCC CCT AGT GGG CAG AAA GAT CTG CTG TTC AAG 
286 Phe Gin Leu Phe Gly Ser Pro Ser Gly Gin Lys Asp Leu Leu Phe Lys 

nlalV 
hglCl 

plel nnll bspl286 nnll 

hlnfl -taql banl aval hlnfl 

958 GAC TCT GCC ATT GGG TTT TCG AGG GTG CCC CCG AGG ATA GAT TCT GGG 
302 Asp Ser Ala He Gly Phe Ser Arg Val Pro Pro Arg He Asp Ser Gly 

nspl 

s-tyl hpall 
rsal nlalV fokl nnll 

1006 CTG TAC CTT GGC TCC GGC TAC TTC ACT GCC ATC CAG AAC TTG AGG AAA 
318 Leu Tyr Leu Gly Ser Gly Tyr Phe Thr Ala He Gin Asn Leu Arg Lys 

nspl 

hpall -thai 
scrFl fnuflll 
ncll bs-tUl 
nnll fnu4HI hlnPI 

nnll bbvl caull hhal 

1054 AGT GAG GAG GAA GTG GCT GCC CGG CGT GCG CGG GTC GTG TGG TGT GCG 
344 Ser Glu Glu Glu Val Ala Ala Arg Arg Ala Arg Val Val Trp Cys Ala 

hlnPI 
ns-tl 
fspl 
fnu4Hl 

alul hhal bs~tXl 
alwNI bbvl bsrl 
1102 GTG GGC GAG CAG GAG CTG CGC AAG TGT AAC CAG TGG AGT GGC TTG AGC 
350 Val Gly Glu Gin Glu Leu Arg Lys Cys Asn Gin Trp Ser Gly Leu Ser 

fnu4HI nnll 

bbvl bspMl nnll haelll nnll sfaNl 

1150 GAA GGC AGC GTG ACC TGC TCC TCG GCC TCC ACC ACA GAG GAC TGC ATC 

366 Glu Gly Ser Val Thr Cys Ser Ser Ala Ser Thr Thr Glu Asp Cys He 

scrFl 

ecoRIl bs-tXl 
bs-tNl alul sfaNl nlalll fokl nnll 

1198 GCC CTG GTG CTG AAA GGA GAA GCT GAT GCC ATG AGT TTG GAT GGA GGA 

382 Ala Leu Val Leu Lys Gly Glu Ala Asp Ala Mei Ser Leu Asp Gly Gly 
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hphl bspl286 
1582 GAC GAG GAG GGT GAG AAT AAG TGC GTG CCC AAC AGC AAT GAG AGA TAC 
510 Asp Glu Gin Gly Glu Asn Lys Cys Val Pro Asn Ser Asn Glu Arg Tyr 

nlalV 
hglCl 

ban I serf J 
nspl ecoRIl 
bsri hpall tosrWl ddel bsnl bsnal 

1630 TAC GGC TAC ACT GGG GCT TTC CGG TGC CTG GCT GAG AAT GCT GGA GAC 
526 Tyr Gly Tyr Thr Gly Ala Phe Arg Cys Leu Ala Glu Asn Ala Gty Asp 

1678 GTT GCA TTT GTG AAA GAT GTC ACT GTC TTG CAG AAC ACT GAT GGA AAT 
542 Val Ala Phe Val Lys Asp Val Thr Val Leu Gin Asn Thr Asp Gly Asn 

fnu4Hl 
bbvl 
hlnPl 

imll n lalll ddel alul hhal 

1726 AAC AAT GAG GCA TGG GCT AAG GAT TTG AAG CTG GCA GAC TTT GCG CTG 
558 Asn Asn Glu Ala Trp Ala Lys Asp Leu Lys Leu Ala Asp Phe Ala Leu 

taql fnu4Hl 
nnll nnll bbvI 

bgll ddel alul 

1774 CTG' TGC CTC GAT GGC AAA CGG AAG CCT GTG ACT GAG GCT AGA AGC TGC 
574 Leu Cys Leu Asp Gly Lys Arg Lys Pro Val Thr Glu Ala Arg Ser Cys 

sau96I 
nlalV 
n lalll 
s-tyl haelll 

ncol asul hlnfl n lalll bsnal fokl 

1822 CAT CTT GCC ATG GCC CCG AAT CAT GCC GTG GTG TCT CGG ATG GAT AAG 
590 His Leu Ala Me-t Ala Pro Asn His Ala Val Val Ser Arg Me* Asp Lys 

fnu4Hl 
ecoNI alwNl bbvl 
1870 GTG GAA CGC CTG AAA CAG GTG CTG CTC CAC CAA CAG GCT AAA TTT GGG 
606 Val Glu Arg Leu Lys Gin Val Leu Leu His Gin Gin Ala Lys Phe Gly 

sau3Al 

nbol nspl 

dpnl hpall 
xholl scrFl 
bs-tYl ncll 

alwl caull bsri 

1919 AGA AAT GGA TCT GAC TGC CCG GAC AAG TTT TGC TTA TTC CAG TCT GAA 

622 Arg Asn Gly Ser Asp Cys Pro Asp Lys Phe Cys Leu Phe Gin Ser Glu 



FIG.-l 



[Page 5 of 6] 



* • 



« • 



hae 111 

hael 

edel styl 
ddel Ctrl pie I ncol 

dralll ball hinfl 

1 966 ACC AAA AAC CTT CTG TTC AAT GAC AAC ACT GAG TGT CTG GCC AGA CTC 
638 Thr Lys Asn Leu Leu Phe Asn Asp Asn Thr Glu Cys Leu Ala Arg Leu 

sau96I 

avail 

asul 

nlalll ndel sspl nlalV 

2014 CAT GGC AAA ACA ACA TAT GAA AAA TAT TTG GGA CCA CAG TAT GTC GCA 
654 His Gly Lys Thr Thr Tyr Glu Lys Tyr Leu Gty Pro Gin Tyr Val Ala 

scrFl 
ecoRll 

hgiAI bs-tNI 
bspl2B6 nnll nn 1 1 
2062 GGC ATT ACT AAT CGT AAA AAG TGC TCA ACC TCC CCC CTC CTG GAA GCC 
670 Gly He Thr Asn Leu Lys Lys Cys Ser Thr Ser Pro Leu Leu Glu Ala 

ddel 
ns-tll 

nnll sau96I 
eco811 nboll haelll 

ecoRl bsu36I mboll asul alul 

2110 TGT GAA TTC CTC AGG AAG TAA AACCGAAGAA GATGGCCCAG CTCCCCAAGA 
685 Cys Glu Phe Leu Arg Lys DC* 

s-tyl 
haelll 
sau96I 

nboll scrFl asul 
ddel earl ecoRll nlalV 

nnll alul bsiNI ecoO109I nlalV 

2161 AAGCCTCAGC CATTCACTGC CCCCAGCTCT TCTCCCCAGG TGTGTTGGGG CCTTGGCTCC 

ecoNI fokl ddel 

2221 CCTGCTGAAG GTGGGGATTG CCCATCCATC TGCTTACAAT TCCCTGCTGT CGTCTTAGCA 

2281 AGAAGTAAAA TGAGAAATTT TGTTGATATT CAAAAAAAA 

>LENGTH. 2319 
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I I I I I I I 1 1 I I I I II I I I I 1 1 I I I I I I I II HI 1 1 I I I I I I 
TGGATG6AA6AAGGCCTCCTATT6TCC. TCGTAGAG6AA6CCACC 



591 CCAGGGCCCAA6GAT A66CCA6GG666ATTCG6G6AACCGCGTGGCT. CC 

II 1 1 1 1 I I 1 1 I l 1 1 I I I M I I I i i l I I I 1 1 1 I i 1 1 l 1 1 1 1 1 
680 CCG6GGCCTGAG6ATGAGCCAAGTGGGATTCCG6GAACCGC6TGGCTGG6 

640 GGCGCGGCCCGGGCTGGCTGGCTGGC . . CCTCCTCCTGTATAAGGCCCCG 

ill I M M I I 1 1 I l 1 1 I I I I II I I I I I I II I I I I I I I I M I 
730 GGCCCAGCCCGGGCTGGCTGGCCTGCATGCGCCTCCTGTATAAGGCCCCA 

F/G 24 



590 
679 
639 
729 
687 

779 



'154019 



688 AGCCCG. CTGTCTCA6CCCTCCACTCCCT GCAGAGCTCAGAAGCGT6ACC 736 
7fln I I I II I I I Ml I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

780 AGCCTGCCTGTCTCAGCCCTCCAC TCCCTGCAGAGCTCAGAAGCACGACC 829 

737 CCAGCTGCAGCC@AAGTGCCTCCTGCTTGC CCTGGCCCTCAC 780 

... 1J i iiii 1 j 1 1 I mi I I I I I I I I I I I I I I I I I IIIIIIIIM | 

830 CCAGCTGCAGCCATGAAGTGCCTCCTGCTTGCCCTGGGCCTGGCCCTCGC 879 

781 CTGTGGCGCCCAGGCCCTCATCGTCACC 808 
aan I I 1 1 II 1 1 I 1 1 1 I I I I I I I 1 1 I I I I I 

880 CTGTGGCGTCCAGGCCATCATCGTCACC 907 

* TRANSLATION INITIATION CODON 
F'/G. 24 [continued] 

LINKER GP 278/279 
C|fli TRANSLATION START SITE (oc^ SIGNAL SEOUENCE) 

CGA^ACCATGAAACTTCTTATCCTCACCTGTCTTGTGGCTGTTGCTCTTG 
TATT— ETC. 

ocSj-phLZ SEOUENCE Bfl|I 

-CCAAGGTCTTTGAAAGGTGTGAGTTGC 

ETC.— AACC 



Fta 25. 
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CONSTRUCTION OF 16.8 A hLZ3: 

Sal I 



NotI aSl Clal 

A \— ■ 1 



_ LI6ATE TO 6P 278/279 

t -Clal - Ball) 



p0.78 hLZ 
i Clal/Sall 
(4.7 kb) 



Ball 



5.3 kb 



u - n^Ball 8011 
HindKi T 1 ] hLZ 

Ufa? ifkb" 





pKhLys 3'5.3 



NotI 



Clall^^Ball 
Sail 



Clal Ball 




Clal Ball 
Iw/m 




P 0.7AhLZA3' 



Sail 



Sail 



Notl5VSi c,aI 



hLZ 



DERIVED FROM 
16.8 hLF 3 



Sail 3'ccSl NotI 

i — y 



p!6.8AhLZ3 



FIG. 26. 
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CONSTRUCTION OF 16 A hLZ3: 



Not I Clal Ball 

H Jvwl — 

I 




Xbal Soli 

— I 



5.3 kbhLZ 



p0.7AhLZA3V 



— DIGEST WITH Xbal/Sal 



INSERT LINKER: 
Xbal - Not I - Sail- 



NotI Clal 

rl KAAJ- 



Notl 
XboI^ /^SolI 



J 



Not Q7 Clol 



ClfllNlwy, 



1 LINEARIZE WITH Xbal, 

* INSERT 6.5 kb hLZ FRAGMENT 

Xbal 




NotI 

i — 



5'o6Si 



Clol 



Clal- NotI FROM 
p16.8hLZ3 




LIGATE INTO pWE15 
Clal Ball Xbal 

+WvJ 1 



P 16.AhLZ3 



NotI 

1" 
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